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STAPLE-FORMING APPARATUS 

PRIORITY DATA 

[0001] This application claims priority to US. Provisional 
Patent Application Ser. No. 60/506,630 ?led Sep. 26, 2003. 

FIELD OF THE INVENTION 

[0002] This invention relates to the ?eld of automatic 
stapling devices, speci?cally devices Which form staples and 
immediately insert the staple into the Workpiece or material 
to be secured together. The present invention provides for a 
stapler housing Which provides operating assemblies on key 
tracks Within the housing and Which provides for continued 
support of the staple during the insertion step as Well as 
automatic adjustability and automatic centering of a selected 
staple Wire length on the staple forming jig during the 
stapling process 

DESCRIPTION OF THE RELATED ART 

[0003] In order to staple material such as paper, cardboard 
or the like, use is made, according to the prior art (DE 44 44 
220), in stapling machines of so-called stapling heads Which, 
in addition to other components, have staple-forming appa 
ratuses. In these stapling apparatuses, Which are also 
referred to as staple forming means, a cut-to-length piece of 
Wire is bent into a u-shaped staple before being driven, by 
means of a staple driver, into the paper stack Which is to be 
stapled. 
[0004] The staple driver in this case is usually ?tted in a 
moveable manner on a pusher in a forming-means housing. 
In order to form the staple, the forming-means housing has 
tWo side guides, in each of Which is provided a groove for 
guiding the Wire. The tWo end legs of the staple are formed 
in said side guides. The pusher itself comprises a driver 
Which is positioned thereon and has an accommodating 
groove in a direction transverse to the movement direction 
so that the crosspiece of the staple or croWn is formed 
betWeen the tWo end legs. The entire forming means is 
actuated via a drive acting on the pusher. 

DESCRIPTION OF THE DRAWINGS 

[0005] FIG. 1a is an exploded vieW of the device Which 
is shoWn assembled in FIG. 3d; 

[0006] FIG. 1b is an exploded front and left side perspec 
tive vieW of the bender rail shoWn assembled in FIG. 1a; 

[0007] FIG. 1c is a front elevation vieW of a staple 
shoWing the parts of a typical staple; 

[0008] FIG. 1a' is a front and left side elevation assembled 
vieW of the staple device of FIG. 1a; 

[0009] FIG. 16 is an exploded rear and left side perspec 
tive vieW of the bender rail shoWn assembled in FIG. 1a; 

[0010] FIG. 2 is an exploded vieW of the body of the 
staple device Which is shoWn assembled in FIG. 1a; 

[0011] FIG. 3a is a left side elevation vieW of the staple 
forming and insertion device having the cutter box adjust 
ment unit attached thereto and the cutter box 20 shoWn 
rotated doWnWardly in the maintenance position; 

[0012] FIG. 3b is a left side elevation vieW of the 
assembled staple forming and insertion device With the 
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cutter box adjustment unit 22 shoWn in cross-section vieW 
taken along line A-A of FIG. 3c With the cutter box 
adjustment unit in the engaged position and shoWing the 
spline gear 24 of the adjustment unit registered With the 
adjustment Wheel 26 of the cutter box 20; 

[0013] FIG. 3c is a top perspective vieW of a gang of three 
stapling forming and insertion devices 10 engaged With a 
single cutter box adjustment unit 22 and shoWing the top 
surface of the cutter box adjustment unit in fragmentary 
vieW to reveal the spline gear 24 seated Within; 

[0014] FIG. 3a' is a front elevation vieW of FIG. 3c With 
the case of the cutter box adjustment unit removed to shoW 
the positioning of spline gear 24 against adjustment Wheel 
26 of cutter box 20; 

[0015] FIG. 4a is an enlarged vieW of Area A of FIG. 4b 
and shoWing the pinch-cut knives in closed position; 

[0016] FIG. 4b is a side elevation vieW of the operating 
components of the staple forming an insertion device With 
the cutter box 20 (FIG. 1L0 and the body 12 of the staple 
device removed for clarity; 

[0017] FIG. 4c is an enlarged portion of area B of FIG. 4a' 
shoWing the pinch cut knives in open position; 

[0018] FIG. 4a' is a side elevation vieW similar to that of 
FIG. 4b of the operating components of the staple forming 
an insertion device With the cutter box 20 (FIG. 1L0 and the 
body 12 removed for clarity and shoWing the drive rail 16 in 
the doWnWard position to drive a formed staple into a 
Workpiece and the shoe 56 draWn rearWard to alloW the 
staple to supportably slide doWn the face of shoe 56 as the 
staple is driven into the Workpiece and the former tool 
moved forWard; 

[0019] FIG. 5 is an exploded vieW of the former tool 
Which is used to hold, orient and align the Wire for forming 
into a staple by the bender rail; 

[0020] FIG. 6 is a cross-section vieW taken along line B-B 
of FIG. 1a of the shoe and tongue Which is used to support 
the croWn of the staple as it travels doWn Wire guide groove 
30 as staple insertion takes place; 

[0021] FIG. 7 is a rear and left side exploded vieW taken 
along line 1-] of FIG. 8 of a portion of the Wire capture 
mechanism or the Wire advancing drive of FIG. 8 and 
shoWing the movable off-on pins 86 With three of the pins in 
the raised “off” position 86a Which prevents frictional 
capture of the Wire in the Wire advancement drums; 

[0022] FIG. 8 shoWs the Wire advancing drive or Wire feed 
mechanism Which receives multiple continuous strands of 
Wire from bulk Wire spools to alloW for selection of speci?c 
Wire lengths to be advanced by a stepper motor 84 (FIG. 9) 
into the staple forming and insertion device 10 of FIGS. 
1-3d and shoWing the Wire capture mechanism of FIG. 7 in 
position for coupling to the drive mechanism; 

[0023] FIG. 9 shoWs the Wire advancing drive in exploded 
vieW; 
[0024] FIG. 10 is an exploded vieW of the Wire inlet guide 
Which delivers a continuous length of Wire to Wire advanc 
ing drive shoWn in FIG. 8; 

[0025] FIG. 11 shoWs the incoming Wire alignment tubes 
and Wire cleaning pads disposed therebeloW for cleaning of 
the incoming strand of Wire; and 
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[0026] FIG. 12 shows the Wire alignment device for 
guiding the Wire as it exits from the Wire advancing drive of 
FIG. 8 and Which is spring mounted and distendable from 
the loWer guide plate of Wire advancing drive to permit ease 
of initial threading of neW Wire through the Wire advancing 
drive. 

SUMMARY OF THE INVENTION 

[0027] The invention is comprised of tWo major compo 
nents Which Work in tandem to form and insert a staple into 
material to be stapled together. The ?rst component is the 
staple forming and insertion device 10, and the second 
component is the Wire advancing unit. 

[0028] The staple forming and insertion unit is shoWn in 
FIGS. 3A-C Where it is connected to cutter box adjustment 
unit 22 Which permits lateral movement and adjustment of 
a cutter box 20 of a staple forming and insertion device to 
accomplish centering of a cut length of staple Wire Within the 
staple forming portion of the staple forming and insertion 
device 10. 

[0029] It Will be appreciated that the present invention 
alloWs automatic adjustment of the position of the Wire 
Within the staple forming and insertion unit to permit the 
selection and use of a neW staple leg length to accommodate 
a neW thickness of material to be stapled. This is accom 
plished While avoiding manual adjustment of cutter box 20 
to center the neWly selected staple Wire length Within the 
staple forming portion of the staple forming and insertion 
unit. The present invention also provides for pinch-cutting of 
the staple Wire rather than shear-cutting of the staple Wire 
thereby providing a staple having a chisel point in contrast 
to the ?at or blunt end provided by the shear cutting of the 
Wire in prior art in automatic staple forming units. 

[0030] In addition to automatically adjusting for a neW 
overall Wire length and centering the neWly selected Wire 
length Within the staple forming portion of the device to 
provide generally equal legs to the neW staple length, the 
present invention alloWs for full automation of the spacing 
apart of the staple forming and insertion unit heads in 
conjunction With the automatic selection of a neW staple 
length and the automatic centering of the neWly selected 
length of staple Wire With respect to the staple forming and 
insertion unit. The prior art units merely permitted automatic 
repositioning of the spacing betWeen staple forming and 
insertion heads through the use of shaft encoder technology 
folloWed by manual adjustment of the cutter box to center 
the neWly selected Wire length on the forming apparatus to 
provide even length staple legs. 

[0031] The present invention further alloWs the bender rail 
of the forming device to “?oat” or to move outWardly from 
the body of the device through the use of spring Washers or 
a “bellville Washer” to thereby reduce the pressure on the 
knives if the knife stroke is not properly adjusted thereby 
reducing Wear on the knives and need for replacement of the 
knives. 

[0032] A Belleville Washer is also knoWn as a cupped 
spring Washer, and is a type of non-?at Washer having a 
slight conical shape Which gives the Washer a spring char 
acteristic. A similar device is a Wave Washer. Belleville 
Washers are typically used as springs or to apply a pre-load 
or ?exible quality to a bolted joint. Multiple Belleville 
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Washers may be stacked to modify the spring constant or 
amount of de?ection. Stacking in the same direction Will add 
the spring constant in parallel, creating a stiffer joint (With 
the same de?ection). Stacking in an alternating direction is 
the same as adding springs in series, resulting in a loWer 
spring constant and greater de?ection. Mixing and matching 
directions alloW a speci?c spring constant and de?ection 
capacity to be designed. 

[0033] The present invention further provides for a ben 
e?cial reduction of the number of movable parts Which ride 
on the frame or body of the device by utiliZing keys or rails 
mounted on the body for support of moving parts of the 
staple forming an insertion unit thereby reducing the repair 
costs of the device by avoiding Wear on the body of the 
device and alloWing for substitution of the mounting rails or 
keys or the part moving on the support rails or keys rather 
than replacement of the entire staple forming and insertion 
unit. 

[0034] The present invention further provides for a knife 
support shoulder Which prevents the opposed knife edges 
from being pushed past one another as a result of misad 
justment of the knife stroke and Which operates in combi 
nation With the “?oating” aspect of the bender rail to reduce 
Wear and damage to the cutter knives. 

[0035] The invention further comprises a staple forming 
and cutter head device having a shoe or shoe tongue com 
prising a radius surface thereon Which alloWs support of the 
croWn of the staple during the insertion of the staple into the 
Work piece thereby permitting a reduction in the gauge of 
Wire that is selected for use in stapling the Work piece 
thereby resulting in a substantial cost savings through use of 
the present invention. 

[0036] The present invention further comprises a stop on 
the shoe or shoe tongue Which avoids overextending of the 
shoe tongue in its rearWard movement thus contributing to 
breakage of the spring biasing of the shoe tongue in the prior 
art devices. In one embodiment of the present invention, the 
stop attached to the shoe or shoe tongue impacts the bender 
rail of the present invention and prevents overextention 
rearWardly of the shoe tongue. 

[0037] The present invention further comprises the use of 
a Wedge mounting plate for the cutter box Which alleviates 
binding of the cutter box on the mounting plate during the 
doWnWard stroke of the cutter knives thereby permitting 
repositioning of the cutter box during operation of the 
stitching head or staple forming and insertion unit to permit 
automatic adjustment of the cutter box during the process of 
selection of a neW staple leg length and the centering of the 
neW Wire length With respect to the staple forming apparatus. 

[0038] Wire Selection and Advancing Unit 

[0039] The present invention also comprises a Wire 
advancing and length selection drive Which permits selec 
tion of neW Wire lengths for feeding to a stitching head or 
staple forming and insertion unit. The neW design is compact 
and alloWs for air cooling of the device by air vents or vanes 
Which utiliZe the rotating motion of the Wire advancing drive 
and stapling unit to direct air toWard the stepper motor to 
cool the motor and adjacent circuit board during its opera 
tion to advance the Wire through the device. 

[0040] The Wire advancing drive device comprises, gen 
erally, a central driving shaft operated by the stepper motor 
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upon Which gears associated With grooved Wire advancing 
drums or cylinders are mounted. The drums are compress 
ible against an opposed set of Wire advancing drums to 
provide frictional capture of the Wire therebetWeen thus 
providing secure and accurate advancement of the Wire in 
indexed or incremental fashion. 

[0041] The invention further comprises individual engage 
ment and stop keys Which govern the compression of the 
drums or cylinders against one another to initiate or termi 
nate Wire advancement on an individual Wire strand to 
thereby permit refeeding of a single Wire strand through the 
Wire advancing device. The compact design of the inventive 
Wire advancement device permits mounting of the Wire 
advancement device directly adjacent to the stitching head 
or staple forming and insertion unit. The Wire advancing unit 
further comprises a Wire eXit alignment unit Which is spring 
biased in position and permits movement of the guide aWay 
from the body of the Wire advancement unit for ease of 
insertion of neW Wire through the device. The Wire advanc 
ing drive further comprises beveled Wire guide plates adja 
cent to the drums or Wheels Which compressively capture the 
Wire therebetWeen thereby permitting self feeding of a neW 
Wire strand through the Wire advancing drive. 

DETAILED DESCRIPTION 

[0042] First referring to FIG. 3c and 3d, three staple 
forming and insertion devices 10 are shoWn gang mounted 
as Would be the case on a gathering and stapling unit of a 
printing operation. Devices 10 are engaged With cutter boX 
adjustment unit 22 Which, in the present invention, operates 
to properly space cutter boX 20 (FIG. 3b) of device 10 to 
permit proper positioning of a length of Wire Within cutter 
boX 20 device 10 to alloW formation of equal leg lengths 101 
of a typical staple 100 (FIG. 1c). 

[0043] The adjustment of cutter boX 20 by cutter boX 
adjustment unit 22 functions in the folloWing manner: Cutter 
boX adjustment unit 22 contains a spline gear 24 Which 
engages With or registers With cutter boX adjustment Wheel 
26 of cutter boX 20. Cutter boX adjustment Wheel 26 is 
provided With a central threaded void 28b (FIG. 1a) for 
mounting of the Wheel 26 on threaded post 28 (FIG. 1a). 
Adjustment of the position of cutter boX 20 along the length 
of cutter boX threaded post 28 in the directions of arroWs D 
(FIG. 3d) is accomplished by the rotation of cutter boX 
adjustment Wheel 26 Which is urged into rotation by spline 
gear 24 of cutter boX adjustment unit 22. 

[0044] In this manner, When it is desired to change the 
length of the legs 101 of a staple 100 (FIG. la), a longer or 
shorter length of Wire is released from the Wire supply 
feeding cutter boX 20 and a control unit signals cutter boX 
adjustment unit 22 to rotate in the proper direction indicated 
by ArroW D (FIG. 3L0 to adjust the position of cutter boX 20 
on cutter boX threaded post 28. The movement of cutter boX 
20 on cutter boX threaded post 28 shifts cutter boX 20 in the 
directions indicated by ArroW D (FIG. 3d) to position cutter 
boX 20 nearer to, or farther from, staple forming jig 29 (FIG. 
1a) of bender rail 18 thereby alloWing centering the length 
of Wire that is cut by cutter boX 20 With respect to staple 
forming jig 29 and Wire guide grooves 30 (FIG. 1a) of staple 
forming jig 29. The result of this automatic movement 
caused by signals to cutter boX adjustment unit 22 is to 
provide tWo generally equal length legs 101 on staple 100 
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(FIG. 1c). It Will be appreciated by those skilled in the art 
that the signals to cutter boX adjustment unit 22 are to be 
supplied from a controller that is provided With data regard 
ing the thickness of the Workpiece to be stapled. The 
controller then signals cutter boX adjustment unit 22 the 
direction of rotation for spline gear 24 and the amount of 
rotation to eXtend or retract cutter boX 20 along ArroW D 
(FIG. 3d) to properly position cutter boX 20. In US. Pat. No. 
4,318,555, the speci?cation of Which is incorporated herein 
by reference, a means for determining the number of sheets, 
or thickness, of a stack of Workpieces is described and a 
logic and control means for incrementally advancing the 
Wire for staple forming. Additional devices for determining 
the height of a stack of sheets may be found in US. Pat. Nos. 
6,308,951 and 6,773,004 the speci?cations of Which are 
incorporated herein by reference. 

[0045] Referring noW to FIGS. 3a and 3b, the movement 
of cutter boX adjustment unit 22 in the directions indicated 
by ArroW M moves unit 22 betWeen an open maintenance 
position shoWn in FIG. 3a and a closed operating position 
shoWn in FIG. 3b. In FIG. 3b, the engagement betWeen 
spline gear 24 and cutter boX adjustment Wheel 26 for 
movement of cutter boX adjustment Wheel in response to 
movement of spline gear 24 is shoWn. 

[0046] Referring noW to FIGS. 4a-a', the cutting stroke of 
the device 10 Will be described. In FIG. 4b, the staple 
forming an insertion device 10 is shoWn in top dead center 
position of the machine timing Which presents the knives 
50a, 50b of cutter boX 20 in closed position as is shoWn in 
FIG. 4a. This closed position of the knives serves to cut the 
Wire into the desired length for the staple to be inserted 
corresponds to cam folloWer 42, mounted on folloWer arm 
43, being in its loWest position along the length of cam 44. 
In achieving this loWered position shoWn in FIG. 4b, cam 
folloWer 42 Will have passed over ridge 46 of cam 44 Which 
actuates a doWnWard stroke of shaft 48 and the closing of 
knives 50a, 50b (FIG. 4A) to cut the Wire that is to be 
formed into a staple as it passes betWeen knives 50a, 50b. 

[0047] It Will be appreciated by those skilled in the art that 
cam 44 is a reciprocating motion cam that is built into 
bender rail 18. Thus as bender rail 18 moves in its up and 
doWn stroke to form the legs 101 of the staple 100 (FIG. 1c), 
the cutting of the Wire is properly timed to present a cut 
segment of Wire to bender rail 18 for formation of the staple 
shoulders 105 and legs 101 (FIG. 1c) on the doWnWard 
stroke of bender rail 18 as Will be described hereinafter. 

[0048] Referring noW to FIGS. 4c and 4d, knives 50a, 50b 
are shoWn in their open position as a result of doWnWard 
movement of bender rail 18 and driver rail 16. Drive rail 16 
is provided With a cam 52 (FIG. 4b) Which provides the 
repositioning of cam folloWer 42 to ensure the upWard 
stroke of shaft 48 as cam folloWer contacts shoulder 53 of 
cam 52 on driver rail 16. Through this movement of cams 
provided on bender rail 18 and driver rail 16, shaft 48 
eXhibits reciprocating movement to move knife blades 50a, 
50b to affect the cutting of the Wire as it passes through 
cutter boX 20. A proximity sWitch 14 (FIG. 1a and 2) is 
mounted on body 12 to detect the position of driver rail 16 
When it is positioned upWardly and When it is positioned 
doWnWardly in its stroke. 

[0049] As has been previously described, a length of Wire 
is advanced through cutter boX 20 by the operation of a Wire 








